Abstract Nutraceutical is the hybrid of 'nutrition' and 'pharmaceutical'. Nutraceuticals, in broad, are food or part of food playing a significant role in modifying and maintaining normal physiological function that maintains healthy human beings. The principal reasons for the growth of the nutraceutical market worldwide are the current population and the health trends. The food products used as nutraceuticals can be categorized as dietary fibre, prebiotics, probiotics, polyunsaturated fatty acids, antioxidants and other different types of herbal/ natural foods. These nutraceuticals help in combating some of the major health problems of the century such as obesity, cardiovascular diseases, cancer, osteoporosis, arthritis, diabetes, cholesterol etc. In whole, 'nutraceutical' has lead to the new era of medicine and health, in which the food industry has become a research oriented sector.
Introduction
In recent years, a new diet health paradigm is evolving which places more emphasis on the positive aspects of diet. The new lifestyle adopted by people today has changed the basic food habits of the latter. Consumption of the junk food has increased manifold leading to a number of diseases caused due to improper nutrition. Obesity is now recognized as a global issue. Heart disease continues to be a primary cause of death in most of the developing countries worldwide, followed by cancer, osteoporosis, arthritis and many others. Consumers being frustrated with the expensive, high-tech, disease-treatment approach in the modern medicines are seeking complementary or alternative beneficial products and the red tape of managed care makes nutraceuticals particularly appealing. "Let food be thy medicine and medicine be thy food", quoted by Hippocrates about 2,500 years ago is certainly the tenet of today. Nutraceuticals are the emerging class of natural products that makes the line between food and drugs to fade (Adelaja and Schilling 1999) . Although the use of nutraceuticals by people has a long history, only recently scientifically supported nutritional and medical evidence has allowed nutraceuticals to emerge as being potentially effective (Dillard and German 2000) . The nutraceuticals of both plant and animal origin holds exciting opportunities for the food industries to create novel food products in future. Nutritional studies are now focusing on the examination of foods for their protective and disease preventing potential (Nicoli et al. 1999 ), instead of negative attributes such as micro-organism count, adulterants, fatty acids and inorganic pollutant concentration (Kaur and Kapoor 2001) . The aim of this review is to focus on the general concept and the health-promoting effects of several nutraceuticals that have the potential of being incorporated into foods.
Nutraceutical
The concept of "nutraceutical" arose first in the survey from U.K., Germany and France, where diet was rated higher by the consumers, then exercise or hereditary factors to achieve a good health (Pandey et al. 2010 ). The term "nutraceutical" was coined from "nutrition" and "pharmaceutical" by Stephen De Felice, founder and chairman of
Categorizing nutraceuticals
Nutraceuticals can be organized in several ways depending upon its easier understanding and application, i.e. for academic instruction, clinical trial design, functional food development or dietary recommendations. Some of the most common ways of classifying nutraceuticals can be based on food sources, mechanism of action, chemical nature etc. The food sources used as nutraceuticals are all natural and can be categorized as (Kalia 2005; Kokate et al. 2002) In the next part of the review, a brief description of the health and medical benefits of some such nutraceuticals are done.
More broadly, nutraceuticals can be classified in two groups (Pandey et al. 2010) i) Potential nutraceuticals ii) Established nutraceuticals A potential nutraceutical could become an established one only after efficient clinical data of its health and medical benefits are obtained. It is to be noted that much of the nutraceutical products are still lays in the 'potential' category.
Dietary fibre
Dietary fibre is the food material, more precisely the plant material that is not hydrolyzed by enzymes secreted by the digestive tract, but digested by microflora in the gut. Dietary fibres mostly include non-starch polysaccharides (NSP) such as celluloses, hemicelluloses, gums and pectins, lignin, resistant dextrins and resistant starches. Foods rich in soluble fibre include fruits, oats, barley and beans. The level of dietary fibre in certain foods has been illustrated in Table 1 . Chemically dietary fibre means carbohydrate polymers with a degree of polymerization not lower than 3, which are neither digested nor absorbed in the small intestine. Based on their water solubility, dietary fibres may be divided into two forms: -1. Insoluble dietary fibre (IDF), which includes celluloses, some hemicelluloses and lignins which is fermented to a limited extend in the colon. 2. Soluble dietary fibre (SDF), which includes β-glucans, pectins, gums, mucilages and hemicelluloses that are fermented in the colon.
The IDF and SDF compounds are collectively known as non-starch polysaccharides (NSP). The soluble components of dietary fibre by virtue of their bulking and viscosity producing capabilities, retards the gastric emptying of the stomach (Leclere et al. 1994 ). This affects the rate of digestion and the uptake of nutrients and creates a feeling of satiety. Soluble fibre has been shown to lower selectively serum LDL cholesterol and to improve glucose tolerance (Glore et al. 1994) . They also enhance insulin receptor binding and improve glycaemic response. In colon, dietary fibre increases faecal bulking due to increased water retention, increased transit time and increased faecal bacterial mass caused by soluble fibre fermentation. The fibre also promotes the growth of Bifidobacteria in the gut (especially fructooligosaccharides). Persons consuming generous amounts of dietary fibre, compared to those who have minimal fibre intake, are having low risk of CHR (Liu et al. 1999) , stroke (Steffen et al. 2003) , hypertension (Whelton et al. 2005) , diabetes (Montonen et al. 2003) , obesity (Lairon et al. 2005 ) and certain gastrointestinal disorders (Petruzziello et al. 2006) . Again, increase in the intake of high fibre food improves serum lipoprotein values (Brown et al. 1999) , lowers blood pressure level (Keenan et al. 2002) , improves blood glucose control for diabetes (Anderson et al. 2004) , aids weight loss (Birketvedt et al. 2005 ) and promotes regularity (Cummings 2001) . Research reveals that certain soluble fibres enhance the immunity in humans (Watzl et al. 2005) . Some potential negative effects of dietary fibre include reduced absorption of vitamins, minerals, proteins and calories. It is recommended that dietary fibre intake for adults generally fall in the range of 20-35 g/day (Pilch 1987) . The recommended dietary fibre intake for children and adults are estimated to be 14 g/1,000 kCals (Anderson et al. 2009 ). Several case histories have reported that consumption of excessive amounts of dietary fibre causes diarrhea (Saibil 1989) .
Polyunsaturated fatty acids (PUFA)
PUFAs are also called "essential fatty acids" as these are crucial to the body's function and are introduced externally through the diet (Escott-Stump and Mahan 2000) . PUFAs have two subdivisions: omega-3-(n-3) fatty acids and omega-6-(n-6) fatty acids. The major omega-3-fatty acids are α-linolenic acid (ALA), eicosapentanoic acid (EPA), docosahexanoic acid (DHA). ALA is the precursor of EPA and DHA. EPA and DHA are found mainly in fatty fishes such as mackerel, salmon, herring, trout, blue fin tuna and in fish-oils. Principal sources of ALA are mainly flaxseed, soybeans, canola, some nuts (e.g. walnuts) and red/black currant seeds (Institute of Medicine 2002). Omega-6-PUFAs mainly consist of linoleic acid (LA), γ-linolenic acid (GLA) and arachidonic acid (ARA). LA occurs mainly in vegetable oils e.g. corn, safflower, soyabean and sunflower. ARA is found in animal products such as meat, poultry and eggs.
Studies suggest that omega-3-fatty acids have three major effects as cardiovascular diseases anti-arrhythmic (preventing or alleviating irregularities in the force or rhythm of the heart) (Leray et al. 2001; Stoll et al. 1999) , hypolipidemic (promoting the reduction of lipid concentrations in the serum) (Buchner et al. 2002; Nemets et al. 2002) and antithrombotic (decreased arteriosclerosis) (Hiroyasu et al. 2001; Buchner et al. 2002; Stoll et al. 1999; Albert et al. 2002) .
Emerging research evidence shows the benefits of omega-3-oils in other areas of health including pre-mature infant health (Carlson 1999) , asthma (Hodge et al. 1996; Broughton et al. 1997) , bipolar and depressive disorders (Edwards et al. 1998; Hibbeln 1998; Stoll et al. 1999; Calabrese et al. 1999) , dysmenorrhea and diabetes (Simopoulos 1991; Pepping 1999; Connor 2000) . Omega-3-fatty acids have been shown to be beneficial at various stages of life. Infant formulas nowadays contain DHA along with ARA, which closely mimic the breast milk. FDA recommends a maximum of 3 g/day intake of EPA and DHA omega-3 fatty acids, with no more than 2 g per day from a dietary supplement (US FDA 2004) .
Probiotics
The history of probiotics dates back as far as the first intake of fermented milks, over 2,000 years ago. The scientific interest in this area boosted from the work of Metchinkoff (1907) to transform the toxic flora of the large intestine into a host-friendly colony of Bacillus bulgaricus (Hord 2008 Probiotics are available in various forms as powder form, liquid form, gel or paste or granule forms, capsule forms etc. (Suvarna and Boby 2005) . Specific probiotics are generally used to treat gastrointestinal (GI) conditions such as lactose intolerance, acute diarrhea and antibioticassociated GI side effects (Doron et al. 2005) . Probiotic agents possess the properties of non-pathogenic, non-toxic, resistance to gastric acid, adherence to gut epithelial tissues producing antibacterial substances (Suvarna and Boby 2005) . There are evidences that administration of probiotics decreases the risk of systemic conditions, such as allergy, asthma, cancer and several other infections of the ear, urinary tract (Lenoir-Wijnkoop et al. 2007 ).
Prebiotics
Prebiotics are dietary ingredients that beneficially affect the host by selectively altering the composition or metabolism of the gut microbiota (Macfarlane et al. 2006; Gibson and Roberfroid 1995) . These are short-chain polysaccharides that have unique chemical structures that are not digested by humans; in particular fructose-based oligosaccharides that exist naturally in food or are added in the food. The prebiotic consumption generally promotes the Lactobacillus and Bifidobacterial growth in the gut, thus helping in metabolism (Hord 2008; Gibson 1999) . Vegetables like chicory roots, banana, tomato, alliums are rich in fructo-oligosaccharides. Some other examples of these oligosaccharides are raffinose and stachyose, found in beans and peas. The health benefits of the prebiotics include improved lactose tolerance, antitumor properties, neutralization of toxins, and stimulation of intestinal immune system, reduction of constipation, blood lipids and blood cholesterol levels (Fuller 1992; Isolauri et al. 1991; Lin et al. 1989; Sanders 1994) . A daily intake of 5-20 g of insulin and oligosachharides promote the growth of bifidobacteria (Schrezenmeir and De Vrese 2001) . Again, consumption of large amounts of such oligosaccharides causes diarrhea, abdominal distension and flatulence (Gibson and Wang 1994; Guarner 2005; Nadeau 1999 ).
Selenium
Selenium is an essential trace element that is involved in the defense against the toxicity of reactive oxygen species, the regulation of the redox state of cells and in the regulation of thyroid hormone metabolism. Brazil nuts are the richest known source of selenium; one ounce contains approximately 200 mcg. Its deficiency has caused serious health effects in human, such as Keshan's disease, a potentially fatal form of cardiomyopathy (disease of the heart muscle) that affects young women and child. The most important role of selenium is in the form of antioxidant selenoproteins or selenoenzymes such as glutathione peroxidase, thioredoxin reductase. Glutathione peroxidase plays a significant role in protecting cells against oxidative damage from reactive oxygen species (ROS) and reactive nitrogen species (RNS), which include superoxide, hydrogen peroxide, hydroxyl radicals and nitric oxide and peroxynitrite. The pentose phosphate pathway assists glutathione peroxidase, an enzyme that contains selenium as the trace element, in protecting erythrocytes against haemolysis. The antioxidant activity of selenium aids in prevention of cardiovascular diseases and helps in maintenance of proper immunity. It has been reported that the antioxidant activity of selenoenzymes may prevent the formation of oxidized LDL and hence reduce the incidence of heart diseases. However epidemiological studies do not firmly confirm the fact that low Se level is associated with increased risk of heart diseases. A recent study in USA also showed the same result (Stranges et al. 2006) . But diet rich in Se has been found to reduce the effects of reperfusion and when Se becomes deficient, it can significantly impair intrinsic myocardial tolerance to ischemia. Selenium has also been found to act as a chemoprevention agent reducing oxidative stress, limiting DNA damage, inducing apoptosis, cell-cycle arrest. Epidemiological studies have increasingly indicated an inverse relationship between Se status and cancer risks in human populations. A clinical study by Clark and his colleagues revealed that participants who were given 200 μg of yeast-based selenium per day for four and half years had a 50% decrease in the cancer death rate compared with the placebo group (Clark et al. 1996) . Se also plays an important role in the immune system by increasing the activity of natural killer (NK) cells, the production of interferonγ, and stimulating vaccine-induced immunity. Se plays a significant role in impairment of thyroid immunity involving the action of glutathione peroxidase and thioredoxin reductase thereby removing ROS and excess H 2 O 2 produced by thyrocytes during thyroid hormone synthesis (Tinggi 2007) . Recommended dietary allowances for Se varies from 20 μg per day for children to 55 μg per day for adults. On the other hand, the tolerable upper intake levels of selenium ranges from 90 μg per day to 400 μg per day for children and adults respectively (Institute of Medicine, Food and Nutrition Board 2000). High blood levels of selenium (>100 μg/dl) may lead to a condition called selenosis which has symptoms like gastrointestinal upsets, hair loss, white blotchy nails, fatigue, garlic breath odour, irritability, and mild nerve damage (Goldhaber 2003) .
Antioxidant vitamins
Vitamins like vitamin C, vitamin E and carotenoids are collectively known as antioxidant vitamins. These vitamins act both singly as well as synergistically for the prevention of oxidative reactions leading to several degenerative diseases including cancer, cardiovascular diseases, cataracts etc. (Elliot 1999) (Fig. 3) . These vitamins are abundant in many fruits and vegetables and exert their protective action by free-radical scavenging mechanisms. Vitamin E which comprises of tocopherols together with tocotrienols transfer hydrogen atom and scavenge singlet oxygen and other reactive species thus protecting the peroxidation of PUFA within the biological membrane and LDL (Meydani 2000) . Tocotrienols are more mobile within the biological membrane than tocopherols because of the presence of the unsaturated side-chain and hence penetrate tissues with saturated fatty layers, i.e. in brain and liver more efficiently. They have more recycling ability and are a better inhibitor of liver oxidation (Watkins et al. 1999) . Vitamin E and selenium has a synergistic role against lipid peroxidation. Vitamin C, better known as ascorbic acid donates hydrogen atom to lipid radicals, quenches singlet oxygen radical and removes molecular oxygen. Scavenging of aqueous radicals by the synergistic effect of ascorbic acid along with tocopherol supplementation is a well known antioxidant mechanism (Lee et al. 2004 ). Carotenoids like lycopene, β-carotene, lutein, zeaxanthin are known to be the most efficient singlet oxygen quencher in the biological systems without the production of any oxidizing products. β-carotene traps peroxy free radicals in tissues at low oxygen concentrations. Hence β-carotene complements the antioxidant properties of vitamin E.
Polyphenols
Polyphenols form a large group of phytochemicals, which are produced by plants as secondary metabolites to protect them from photosynthetic stress, reactive oxygen species.
There are approximately 8,000 different classes of polyphenols, the most important being flavonols, flavones, flavan-3-ols, flavanones and anthocyanins. The highly branched phenylpropanoid pathway synthesizes majority of polyphenols. The most commonly occurring polyphenols in food include flavonoids and phenolic acids. Dietary polyphenols are of current interest because substantial evidence in vitro have suggested that they can affect numerous cellular processes like, gene expression, apoptosis, platelet aggregation, intercellular signaling, that can have anticarcinogenic and anti-atherogenic implications (Duthie et al. 2003) as illustrated in Fig. 4 .
These apart, polyphenols also possess antioxidant, antiinflammatory, anti-microbial, cardioprotective activities and play a role in the prevention of neurodegenerative diseases and diabetes mellitus (Scalbert et al. 2005) . Polyphenols are mostly acknowledged for their antioxidant activities on the basis of their structural chemistry. Polyphenols have been shown to be more effective antioxidants in vitro than vitamin E and C on a molar basis. Bioavailablity of polyphenols is an important factor determining their biological activity. This depends on the chemical properties of polyphenol, conjugation and reconjugation in the intestines, intestinal absorption, and enzymes available for metabolism (Yang et al. 2001) . Research has also focussed upon an interesting aspect of polyphenols. It has been found that flavonoids modulate the expression of γ-glutamylcysteine synthetase, an important rate-limiting enzyme involved in glutathione synthesis. Glutathione being important in redox regulation of transcription factors and enzymes for signal transduction, polyphenol mediated regulation of glutathione significantly alters cellular effects, as detoxification of xenobiotics, glutathionylation of proteins (Moskaug et al. 2005) .
The age-old French Paradox refers to the fact that there is a relatively less incidence of coronary heart disease among the French, in spite of the fact that they consumed diets relatively rich in saturated fats. This trend was later found to be the result of France's high consumption of red wine. The antioxidant and anti-inflammatory activities of red wine is due to the presence of reservatrol, a triphenolic stilbene present in the black skin of grapes and proanthocyanidins. Research has also showed that red wines strongly inhibit the synthesis of endothelin-1, a vasoactive peptide that is crucial in the development of coronary atherosclerosis (Corder et al. 2001) . Moreover, studies have also proved that the oxidative stress induced by alcohol consumption has led to the expression of several cardioprotective oxidative stress-inducible proteins along with HSP 70 (heat shock protein) (Sato et al. 2002) . Reservatrol is a phytoestrogen receptor agonist and research has suggested that this function may also serve a significant role in cardiovascular benefits (Dillard and German 2000) . Even though the antioxidant activities of the wines vary over a factor of 2, the ratios of the activities to the total phenol content are approximately the same (about a factor of 10), indicating the direct relationship between the two (Rice-Evans et al. 1997) . The inhibition of COX activity and suppression of COX-2 expression by reservatrol in different cell lines suggest that reservatrol is important in inhibiting carcinogenesis. A diet enriched with red wine solids (solid from 750 ml of red wine per kg diet), which contained catechins, gallic acid, and other polyphenols, delayed the onset of tumors in the HTLV-1 transgenic mouse (Yang et al. 2001) . Moderate consumption of red wine (400 ml/day) for 2 weeks significantly increases antioxidant status and decreases oxidative stress in the circulation of humans (Micallef et al. 2007) .
Tea (Camellia sinensis) is a rich source of polyphenols, such as catechins, which include (-)-epicatechin, (-)-epigallocatechin, (-)-epicatechin-3-gallate (ECGC), with ECGC being the major catechin. These apart, tea also constitutes of flavonols like quercetin and myricetin. Tea, mainly consumed in the form of black tea and green tea has been found to have cancer-preventing activities. Several studies have suggested that tea is effective in inhibiting 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) induced tumorigenesis in mice. Administration of black tea preparation to adenoma-bearing mice significantly inhibited tumor cell proliferation and the progression of adenoma to carcinoma (Lambert et al. 2005; Yang et al. 1997) . These experiments indicate that tea has a broad inhibitory activity against lung carcinogenesis. Experimental evidence from animal models also suggest that tea plays a significant role in inhibition of carcinogenesis in organ sites in skin, lung, esophagus, stomach, liver, small intestine, pancreas, colon, bladder, and mammary gland ECGC has been considered by several authors as the active component of green tea and its anticarcinogenic activity has also been demonstrated (Yang et al. 2001) . A case control study in Shanghai has reported that frequent consumption of green tea is associated with a lower incidence of oesophagal cancer, especially among nonsmokers and nonalcohol-drinkers (Gao Fig. 4 Proposed mechanistic scheme for prevention of cancer by dietary polyphenols et al. 1986 ). On the other hand, in the Netherlands Cohort Study on Diet and Cancer, consumption of black tea was not found to affect the risk for colorectal, stomach, lung, and breast cancers (Goldbohm et al. 1996) . Such different results on tea and cancer suggest that the amount of tea consumed, lifestyle related factors such as smoking and diet and different etiological factors involved in different populations have an important bearing on the anticancer effect of tea. Green tea has also been found to be associated with lower risk of cardiovascular diseases through decreased serum cholesterol and triglyceride and provides protection against peroxidation of lipids in kidney.
Legumes are consumed worldwide as an alternative source of proteins, since they are rich in amino acids like lysine and tryptophan and they are much cheaper than animal proteins. Studies have revealed that in addition to complex carbohydrates, soluble fibers, essential vitamins, and metals, legumes also supply the diet with polyphenols like flavonoids, isoflavones and lignans (Oboh 2006) . Of all legumes, soyabean has received most attention. Soyabean is most significant source of dietary isoflavones.
It has a relatively high concentration of genistein and diadzein, which are generally considered as phytoestrogens. These compounds have been shown to inhibit the growth of most hormone-dependent and independent cancer cells, especially breast, prostate and skin cancer in mouse models. In mice, dietary soyabean components inhibited the growth of experimental prostate cancer and altered tumor biomarkers associated with angiogenesis. The protective effect of soy isoflavones against colon cancer is unclear. Bioavailability of genistein is much superior with respect to green tea polyphenols (Dillard and German 2000; Yang et al. 2001; Lambert et al. 2005) . Recent research has showed that there are several other legume components apart from soy isoflavones, which may have beneficial effects. For instance, kievitone, a potential breast-cancer fighting agent is found in hyacinth bean and antimicrobial agents, like agmatine and isovitexin are particularly found in winged bean, but not in common bean or soybean (Oboh 2006) . Commonly consumed cowpea Vigna unguiculata (brown) and underutilized legumes Cajanus cajan (brown) and Sphenostylis sternocarpa also possess higher antioxidant activity due to their relative higher phenol content (Table 2 ). Hence they can play an active role in combating degenerating diseases along with their traditional role of preventing malnutrition.
Although the free radical scavenging ability of C. cajan (brown), S. sternocarpa, and V. unguiculata (brown) were within the same range with the free radical scavenging ability of some commonly consumed green leafy vegetables, it was generally lower than that of fruits and non-leafy vegetables like broccoli and red pepper (Oboh 2006) , shown in Fig. 5 .
The evidence that polyphenols are considered chemopreventive agents because of their antioxidative properties by some authors has been mostly circumstantial and hence more investigations are needed. For more precise information on the role of dietary polyphenols in cancer prevention in humans, reliable biomarkers for the consumption of specific polyphenols are needed, in addition to the use of dietary questionnaires. The association between the consumption of a specific type of polyphenol (or food item) and lowered cancer risk needs to be observed consistently in different studies, before dietary recommendations. High intake of polyphenols even from dietary sources can result in toxic effects. Flavonoids are reported to induce cleavage in the MLL gene, inhibit enzymes (such as topoisomerases) involved in DNA structure and replication and hence may predispose subjects to infant leukemia (Yang et al. 2001) . Although the redox potentials of most flavonoid radicals are lower than those of the superoxide and peroxyl radicals, the effectiveness of the radicals in generating lipid peroxidation, DNA adducts, and mutations may still be significant in disease development. Flavonoid supplementation as a general recommendation to increase cellular glutathione concentrations may also be troublesome since the active compounds and the mechanisms involved in disease-preventing effects are still poorly understood. It remains to be determined whether dietary polyphenols modulate cellular glutathione concentrations among humans and whether they contribute to regulation of major cellular signaling pathways, which would explain the indisputable fact that fruits and vegetables protect against disease (Moskaug et al. 2005) . (Kochhar 2008; Lampe 2003; Kretchmer 1994; Kohlmeier et al. 1995; Hendrich et al. 1994; Rao 2003; John 2001) . Some of these functional aspects of the spices are mentioned in the Fig. 6 . Most of the spice components are terpenes and other constituents of essential oils. They have been found to be effective in different forms. For instance, about 50 g of onion and 5-6 cloves of garlic in their raw form are adequate for lowering of cholesterol in human body. Recent studies on the lipid profile and blood pressure of moderately hypercholesterolemic subjects showed better beneficial effects of dietary supplement with aged garlic extract relative to the fresh ones (Steiner et al. 1996) . Co-administration of garlic with fish oil had a better beneficial effect on serum lipid and lipoprotein concentrations by providing a combined lowering of total cholesterol, LDL cholesterol and triglyceride concentration. Spices and herbs are in most cases harmless, when used as food, but may exhibit toxicity, when used as medicine, because of their relative higher dose administered, or rather Fig. 5 Free radical scavenging ability of some tropical legumes. VUW V. unguiculata (white); VUI V. unguiculata (IT8PD-997 (white)); VUD V. unguiculata (brown drum); VUB V. unguiculata (brown); VUIB V. unguiculata (Ifebrown); CCB C. cajan (brown); CCW C. cajan (white); SST S. sternocarpa (kokondo). Source: Oboh (2006) due to the possibilities of their interactions with other pharmaceutical medications (Ernst 2003; Argento et al. 2000) . Again reports say that excessive consumption of garlic (4 ml/kg for raw garlic juice or of 100 mg/kg for garlic oil) lead to adverse effects on health such as anemia, weight loss, heart, liver, kidney toxicity (Bannerjee et al. 2003) and other dermatological problems (Sahu 2002) . High doses of onion (500 mg/kg) as well causes lung and tissue damage in rats (Ali et al. 2000) . Fenugreek seeds (25-50 g), garlic (5-6 cloves), onion (50 g) and turmeric powder (1 pinch) in the daily diet of diabetics prevent and manage long-term complications of diabetes. Regular intake of curcuminoids at about 0.5 g reduces blood lipid peroxide level upto about 33% due to their antioxidant activity (Sreejayan and Rao 1994) . Table 3 depicts the beneficial functional aspects of various spices. The United States Code of Federal Regulations has considered spices and herbs as "GRAS", i.e. generally recognized as safe for human consumption (Lai and Roy 2004; Kabara 1991) .
Conclusion
With the ever-changing lifestyle of humans, the antioxidant defense systems are often overloaded resulting in oxidative stress. Moreover, the levels of antioxidant defense mechanism decrease appreciably with age. These may result in the development of a great many diseases. Hence research over the past several decades have primarily focussed on different nutraceuticals. Antioxidant products may either function intrinsically to scavenge free radicals (e.g. vitamins, PUFA) or specifically stimulate the body's defense system. This review reflects the potential merits and demerits of nutraceuticals among healthy individuals. However, an individual's susceptibility to any particular disease predominantly depends upon genetic predisposition and lifestyle disorders like smoking, high alcohol consumption. So the response of nutraceuticals can vary from person to person. Nutraceuticals have proven health benefits and their consumption (within their acceptable Recommended Dietary Intakes) will keep diseases at bay and allow humans to maintain an overall good health.
